Context: Anterior cruciate ligament (ACL) reconstructions are among the most common sports medicine procedures performed in the US each year. Differences have been reported in the incidence rates (IRs) of ACL tears among male and female national elite athletes. However, there is little information in the published literature that assesses IRs for ACL reconstructions done in the Health Maintenance Organization (HMO) setting specifically. Different populations may show variation in ACL reconstruction IRs.
Introduction
Differences have been reported in the incidence rates (IRs) of anterior cruciate ligament (ACL) tears among male and female national elite athletes. 1 However, IRs have not been assessed for Kaiser Permanente (KP) patients. In fact, there is little information in the published literature that assesses IRs for ACL reconstructions done in the Health Maintenance Organization (HMO) setting specifically. HMO populations are larger and more diverse than elite athlete populations. The elite athlete population also lacks the ethnic and socioeconomic diversity of the KP membership population. Different populations may show variation in ACL reconstruction IRs. Therefore, it is necessary to evaluate the IRs of ACL reconstructions in our HMO population.
ACL reconstructions are among the most common sports medicine procedures performed in the United States, numbering about 100,000 each year. 2 Currently there is no evidence that ACL reconstructions prevent the development of arthritis. 3 Therefore it is not enough to just diagnose and treat ACL tears. The focus of many orthopedic surgeons and of ACL-related research is on the prevention of ACL tears and the development of prevention programs. 4 KP, where our social mission includes improving the overall health of the population we
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Incidence Rate of Anterior Cruciate Ligament Reconstructions serve, is particularly interested in identifying specific populations at risk for injury. Prevention programs may then be implemented for the highest-risk group. Particularly with respect to complicated and costly procedures such as ACL reconstructions, where much may be gained but much is risked, it is important to identify the IRs of various populations over time.
Our study objectives were to determine the IR of ACL reconstructions in the KP Southern California (KPSC) population and compare the differences in age and sex over time.
Materials and Methods
We conducted a retrospective review of the number of ACL reconstructions performed in KPSC between 2001 , and it also did not change over the years studied (p = 0.335). Males were consistently older than females in every year studied; see Table 1 for p values.
Detailed IRs for ACL reconstruction can be seen in Figure 1 . The trend in IR was tested using linear (Tables 2 and 3 ) and found that in females age 14 to 17 (p = 0.013), 18 to 21 (p = 0.017), and 45 to 49 years (p = 0.014), IR increased significantly, with the IR for the age category of 14 to 17 years increasing fastest, at the rate of 8.14 cases/100,000 members per year. Overall IR and IR for males did not change significantly from year to year.
Discussion
In our study, the IR of ACL reconstructions was clearly increasing in the female population. The largest increase was in female high school students between ages 14 and 17 years, followed by the 18-to-21-year-old and 45-to-49-year-old female age groups. The overall IR of ACL reconstructions was 29.6/100,000 members by the end of the study period. In a population similar to ours, an overall IR of 60 knee ligament injuries per 100,000 persons was seen in a knee injury clinic. About 50% of these ligament injuries were ACL tears, for 30 ACL tears/100,000 persons. Seventy-two percent of the patients were male and 28% were female. Sixty-five percent of the injuries were sustained during sports. 5 The sex distribution in that study was very similar to that in ours. In another study, 6 the sex distribution was also comparable, at 68% male and 32% female. Of the knee injuries, 45% were ACL tears. For both men and women, the highest number of knee injuries was seen in the 20-to-29-year-old age group. IRs for ACL reconstructions in adolescent soccer and basketball athletes were analyzed according to sex. 7 Girls had a higher adjusted IR of ACL reconstruction in both sports than did boys. The number of ACL surgeries in soccer players increased significantly during the five years studied for both boys and girls; however, the rate of increase was faster among the girls. The frequency of ACL reconstructions among the basketball players also increased for both sexes, although the rate of increase was similar for both sexes. Participation on soccer teams increased by 30% for girls and 10% for boys during the study period. Even after adjustment for participation rates, girls had a significantly higher rate of ACL reconstructions. In another study, the IRs of ACL reconstructions was 1.39/1000 aviators per year among females and 0.50/1000 aviators per year among males. Females, when compared with males, had a significantly increased risk of ACL reconstructions, with the highest risk occurring in the 18-to-29-yearold group. 8 Among competitive alpine ski racers, females were 3.1 times more likely to have sustained an ACL tear than were their male counterparts. 9 In an athletic population of patients undergoing ACL reconstruction, females athletes outnumbered male athletes in high school basketball (9:1) and soccer (1.7:1), whereas there were more male than female participants in amateur basketball (5:1), soccer (2.7:1), and skiing (1.6:1). 10 One of the potential limitations of our study was that the administrative database was not developed for the sole purpose of research and may be subject to coding errors. Another limitation is the IR calculated was of ACL reconstructions, not ACL tears, and might have been influenced by surgeons' changing perceptions of surgical indications over time. This may be reflected in the 45-to-49-yearold female group. Our younger female populations' increasing IR with ACL reconstructions could reflect the increasing participation of these groups in sports, as indicated in earlier studies by other researchers. [7] [8] [9] [10] However, the database did not contain information about whether the population was athletic or about the mechanism of injury.
Conclusion
Our study identified certain female age groups with increasing rates of ACL reconstructions. Future directions may include initiating preventive programs aimed at these high-risk groups, additional study to identify risk factors, and improved methods of data collection. v
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Even after adjustment for higher participation rates, girls had a significantly higher rate of ACL reconstructions.
